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可以用作锂离子电池 EC 基电解液和 PC 基电解液添加剂。本文首先利用量子化
学原理通过Gaussian 03软件计算比较了添加剂DTD和电解液溶剂的前线轨道能
量；然后通过电池的充放电、电化学研究方法测试了添加剂对电池的比容量、循
环性能等的影响； 后，通过扫描电子显微技术(SEM)表征了添加 DTD 前后石
墨化中间相碳微球(MCMB)表面的 SEI 膜形貌，并采用 X-射线能量散射分析仪
(EDS)、傅立叶变换红外光谱(FTIR)、X 射线光电子能谱(XPS)等表面分析技术对





























锂(Li CO )，优化了SEI膜主要成分的比例关系，ROCO2 3 2Li含量增加，提高了SEI




































As one of the best battery system on integrated performance, lithium-ion 
battery(LIB) has been widely applied in consumer electronics devices, and is quickly 
spreading to power tools, such as electric vehicle (EV) and hybrid electric vehicle 
(HEV). Hence, a performance increase is required for future uses. The electrolyte 
used in lithium-ion batteries is a key factor influencing the performance of the cell. 
Chemical nature of the electrolyte components has a great impact on the structure and 
composition of solid electrolyte interphase(often called SEI) film formed on the 
electrode/electrolyte interphase. It is very important to choose suitable film-forming 
additives for the formation of SEI film with good structural stability and excellent 
properties. 
   Development of lithium-ion batteries and electrolyte additives were reviewed in 
this paper. Ethylene sulfate (DTD) was used as a new kind of sulfate additive for 
lithium-ion batteries. Theoretical calculations and experimental results proved that the 
additive DTD would be used in the EC-based electrolyte and PC-based electrolyte. 
Firstly, we calculated the frontier molecular orbital energy of the solvent and additive 
molecules according to quantum chemistry principle; then the effect to the 
performance of the cell was studied by charge/discharge tests and electrochemical 
methods; at last, EDS, FTIR, XPS were employed to analyze the chemical 
composition of the SEI film formed on the MCMB electrode. The main conclusions 
are as follows: 
First of all, the quantum chemistry calculation results showed that the energy level 
of lowest unoccupied molecular orbital (ELUMO) of DTD was much lower than that of 
solvents, so it could accept electron more easier, and could be theoretically reduced at 
a higher potential than the solvents. 
To EC-based electrolyte, the addition of DTD(0.01vol.%)  has result in the 
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